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[57] ABSTRACT

A zigzag sewing machine of a sewing pattern selectable
type is disclosed having a cloth advancing mechanism
for advancing a cloth at a predetermined pitch after
every one stitch and a pitch control dial for controlling
the length of said pitch. A plurality of indication lamps
are disposed around the control dial for indicating an
available range for the selected sewing pattern.

11 Claims, 6 Drawing Figures

/lz

18 t4a
N =
L=
%. '9;," E: =—1—l4c -
z'gdg =~ 14d
- :3: < COf—tde
Y Igg:s: 4t
= lahé ot l4g
3?2 CO~—4h
)&l

2004> 20




4,270,472

Sheet 1 of 4

Jun. 2, 1981

U.S. Patent

O 84 0 T 9 v O £

T T g MN... w M..
< N

s petles = (000000

e )y ™

— >>>>>>>>>>§|/\|,<>/ <<< \./.\

8580808800 BB

o == o NN 77 & W W
=~ N
> >
W W



U.S. Patent  jun. 2, 1981 Sheet 2 of 4 4,270,472

Frg. 3
5o 8 76
54 74
52a S 167
142~ \] £ © 84
144 86
52 # S 80
O T2/ 38
567 J~70 46
138 X 64 50 @
62 Y 58a '
i69 ) 66 40 7 ’
58 b ! / A\ q
60 68 , |
128 1304 /|68 -
152 AS NG 44q
134—— A& THI32 43
I36. ] IZ%B
\ t f
2140 , 44c
S Neza b 120q 2—
/15 120 |
N 108
B2 N AN 106 |
32955 N e AN T
34 N > A1 90a
~ . 102 \ 10
26 35 \ : )?O
Fig. 4 i04 98— 153
128b 100
i28d
| 128a



U.S. Patent Jun. 2, 1981 Sheet 3 of 4 4,270,472

Fig. 5




4270472

Sheet 4 of 4

Jun. 2, 1981

U.S. Patent

‘N39

X1
8X/9X ¥X 2ZX 89| upl
£ ¥9 _ A " OMLNOD NOLOW
XX X )eX ) IX
2107 P % (“vA 09|
ng-— of- | %[ EA 291 | HInoHIS
oig-H- qy 2A dwoo|  [HOLIMS
) e x e 1A
: ]
9l
0oLl | NILINNOD
4300234 NMOQ-dn
11l
9 b1y

3SNd

99|




4,270,472

1

INDICATION ARRANGEMENT FOR USE IN A
: SEWING MACHINE :

BACKGROUND OF THE INVENTION 5

The present invention relates to an electric sewing
machine and, more particularly, to an indication ar-’
rangement for use in the sewing machine for indicating
a range of pitch of a cloth advance suited for the se-
lected zig-zag pattern. 10

Recently, there have been proposed various types of’
electrically operated sewing machines which provide a’
number of patterns of zig-zag sewing. The patterns are-
basically determined by two factors which are: the’
lateral movement of the thread carrying needle; and'the 13
pitch of advance or retreat of the cloth effected be-
tween the two succeeding stitches. The first factor, that
is, the lateral needle movement, is generally controlled
by a cam which is selected from a number of different

cams, while the second factor, that is, the pitch of ad-:20-

vance of the cloth, is controlled by a soitable pitch:
adjusting means such as a dial incorporated in the sew-:
ing machine. In order to reproduce a prearranged pat-
tern, it is necessary to select a proper cam and also to set
the dial to a position which provides a proper prtch of 25
advance of the cloth,

In the conventional sewing machme, the pitch con-:
trol dial has an index marking which is, as the dial is:
turned, selectively brought in register with numerical
markings scaled adjacent and around the dial. These:30
markings, however, only assist the operator to under-:
stand the pitch of cloth advance with respect to the:
_registered numerical marking. Therefore, in such con-
ventional sewing machines, it is necessary for the opera-’

tor to make several trials of sewing before the sewing 35

pitch control dial is set to an optimum position, or oth-
erwise the dial has to be set empirically by the operator.

Although there have been proposed a pitch control.
dial with a plurality of concentric bars indicating an:

available range for the different cams, this arrangement .40 -

needs time to find one bar corresponding to the selected :
cam. Furthermore, the number of the bars becomes
larger as the cams are increased.

SUMMARY OF THE INVENTION

Accordingly, it is a primary object of the present
invention to provide a sewing machine having an indi- - .
cation means for indicating a proper prtch of stltches for
each of the cams.

" In accomplishing these and other objects, a sewing
machine having a thread carrying needle which is recip-
rocated in an axial direction thereof and is jogged in a
lateral direction, a clath advancing mechanism for ad-
vancing a cloth in a direction perpendicular to the lat-
eral direction at a predetermined pitch every after one
stitch for forming a predetermined pattern of stitches,
comprises, according to the present invention, a plural-
ity of individual pattern information carrying means
each provided for controlling the lateral movement of
the thread carrying needle, means for selecting any one
-of the pattern information carrying means, means for
producing a signal indicative of the selected pattern.
information carrying means, means for adjusting the.

. pitch of cloth advance, and a plurality of illumination
elements aligned along the pitch adjusting means. The
sewing machine further comprises, according to the
present invention, a circuit means connected between
the signal producing means and the illumination ele-

45

60

2
ments for lighting at least one predetermined: illumina-
tion element upon receipt of the selected signal so:as to
indicate an available range of the pitch for. the selected
pattern information carrymg means by the hghted 1l-i
lumination element. .- = : TR

BRIEF DESCRIPTION ‘OF THE DRAWINGS

These and other:objects and features of the present"'
invention will become apparent from the ‘following:
description taken in conjunction with a preferred em-
bodiment thereof with reference to’ the accompanymg‘
drawings; in which: 3

FIG. 1 is a perspective view of a sewmg machme
according to the present invention;- :

FIG. 2 is a fragmentary view of a control panel pro-
vided in a frame of the sewmg machine;

FIG. 3 is a schematic view of a needle actuatmg
mechanism and a cloth moving mechanism which are
mcorporated in the sewmg machine shown inFIG. 1;

FIG. 4 is a plan view of a disc shown in FIG. 3;

FIG. 5'is'a plan view of a  cam for controllmg the
cloth movement; and

FIG. 6 is a circuit dlagram, partly shown in blocks,
mcorporated in the sewing machine. '

DETAILED DESCRIPTION OF THE .
_ INVENTION

Before the descnptron of the present mventlon pro-

. ceeds, it is to be noted that like parts are designated by

like reference numerals throughout the accompanying
drawings.

Referring to’ FIG 1, a sewing machine 1 mcludes a
bed 2 from which rises a standard 4 supporting a
bracket arm 6 overhanging the bed 2. The arm 6 sup-.
ports a head 8 which has a needle 10 projecting out-
wardly and downwardly towards the bed 2. Disposed
on the front surface of the standard 4 is control panel 12,
as best shown in FIG. 2, including a plurality of, for
example, eight buttons 14a to 144 eight indication
lamps 182 to 184 for the selected buttons 14a to 144,
respectively, a sewing pitch control dial 20 and a button
22 for effecting a retreat movement of the cloth.. The
sewing pitch control dial 20 has an index arrow.20a
which is, as the dial 20 is rotated, selectively brought in
register with character S and numerical markings scaled
adjacent to and around the dial 20. When the arrow 20a
points “0”, the cloth under the needle 10 is held stand-
still so that the needle 10 can carry out the sewing re-
peatedly on the same place of the cloth. Upon rotation
of the dial 20 to bring the index arrow 20a in register
with one of the numerical markings, the cloth is ad-
vanced in a predetermined sewing pitch determined by
the position of the dial 20 so: rotated. The sewing pitch
is greater as the weight of the numerical markings in-
creases. When the dial 20 is rotated to a position S, the
sewing pitch is controlled to cause the cloth to advance
at a varying pitch. Indication lamps 24a, 24b, 24c and
244 in a shape of an arcade are provided around the dial
20 adjacent the numerical markings so that each indica-
tion lamp may indicate a predetermined range in the
numerical markings. For example, the indication lamp
24a, 24b, 24c and 24d cover the numerical range 0t0 0.5,
0.5t0 1, 1to2.5and 2.5 to 4, respectively. Each time the
sewing pattern is selected by pushing one of the buttons
144 to 14h, one or more indication lamp 24q to 24d is lit -
to indicate a range of pitch suited for the selected pat-
tern. ;
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Two groups of sewing patterns are shown one on
each side of a column of the indication lamps 184 to 184,
The sewing patterns-of one group shown on the right-
hand side of the respective lamps 184 to 184 are ob-
tained when the arrow 20a is in register with one of the
numerical markings whereas the sewing patterns of the
other group shown on the left-hand side of the respec-
tive lamps 18a to 18/ are obtained when the arrow 20a
is in register with the character S. '

Referring to FIG. 3, there is shown a mechanism of
the sewing machine 1. The mechanism can be briefly
divided into first and second sections, the first section
being a needle actuating mechanism while the second
section is cloth moving mechanism. Each of such mech-
anism is actuated by a motor 26 which is controlled by
a foot-switch 28 connected to the machine 1 through a
cable 30, as shown in FIG. 1. The rotation of the motor
26 is transmitted to a fly-wheel 32 through an endless
belt 34. The fly-wheel 32 is rigidly mounted on a shaft
36 which is in common with a main shaft for the cloth
moving mechanism. This shaft 36 is connected to an-
other shaft 38 for the needle actuating. mechanism
through an endless belt 40 so that the shafts 36 and 38
can be rotated simultaneously with each other during
rotation of the motor 26. Each mechanism is described
in detail hereinbelow.

Needle Actuating Mechanism

The thread carrying needle 10 is affixed to a needle
bar 42 which is slidably supported by an F-shaped
framework 44 having an up-right bar 44a and two paral-
lel bars 445 and 44c¢ extending laterally from the bar 44a.
The needle bar 42 is slidably inserted through holes
formed in the bars 446 and 44c. A rectangular spring
plate 46 has one end connected to the upper end of the
up-right bar 44a and the other end connected to the
frame of the sewing machine, whereby the F-shaped
framework can undergo a swinging motion. At an inter-
mediate portion between the bars 445 and 44¢, the nee-
dle bar 42 is tightly held by a link 48 which is connected
to a crank 50 mounted on the shaft 38. Therefore, the
rotation of the shaft 38 is convérted into the reciprocal
movement of the needle bar 42 by the crank 56. The
lateral jogging movement of the needle 10 can be ob-
tained by the swing motion of the F-shaped framework
44. This swing motion is controlled by 4 cam mécha-
nism. :

The cam mechanism includes a plurality of cams 52
placed one above the other and rigidly connected to
each other. Such cam arrangement 52 is also rigidly
connected to a spur gear 54 and is rotatably mounted on
a shaft 56 so that the gear 54 rotates together with the
cam arrangement freely about the shaft 56. A rod 64
having a rectangular cross section is provided adjacent
the cam arrangement 52 with it opposite ends rotatably
journalled to the frame of the sewing machine.
Mounted on the rod 64 is a cylindrical arm carrier 70
which slidably displaces along the rod 64. A step-
formed drum 58 is rigidly mounted on the shaft 56 while
a timing cam 60 is also rigidly mounted on the shaft 56.
Since an upper annular end of the drum 58 is formed
with a generally helical cam face composed of a plural-
ity of steps 584 and a corresponding number of slopes
586 each positioned between every adjacent two of the
steps 58a, the arm carrier 70 having its lower end rest-
ing on the upper annular end face of the drum descends
or elevates along the rod 64 as the drum 58 is rotated in
a direction as shown by the arrow X or in a direction as
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shown by the arrow Y, respectively, about the shaft 56
by a motor 62 connected to the shaft 56. The step-
formed drum 88 is provided for supporting the cylindri-
cal arm carrier 7 at a desired level. The position of the
drum 58 shown in FIG. 3 supports the carrier 70 at the
highest level. Upon rotation of the drum 58 in the direc-
tion X by the actuation of the motor 62, the carrier 70 is
gradually lowered.

An arm 66 is mounted on the rod 64 at a position
adjacent the timing cam 60 by means of a clicking
clutch means (not shown), said clicking clutch means
being so designed as to enable the arm 66 to rotate
clockwise about and independently of the rod 64 and
also to rotate counterclockwise together with the rod
64. A free end of the arm 66 remote from the rod 64 is
engaged to the timing: cam 60.

A spring 68 is connected to the arm 66 to bias the arm
66 and the rod 64 to rotate in a clockwise direction
when viewed from. top. The cylindrical shaped arm
carrier 70 is slidably mounted on the rod 64 and carries
an arm or cam follower 72 also mounted on the rod 64.
A coil spring 74 mounted on the rod 64 biases the arm
72 and the arm carrier 70 downwardly with a bottom
end of the arm carrier 70 held in contact with a stepped
upper edge of the drum 58. Since the upper edge of the
drum 58 is provided with steps 58a and slopes 585, the
rotation of the drum 58 moves the carrier 70 along the
rod 64 to vary the level of‘the carrier 70. When the
carrier 7€ is slid along the slope 58b defined between
every two neighboring steps 58z in the drum 58 for
changing the level thereof, the arm 66 slides over a
corresponding projecting portion of the timing cam 60.
Thus, the arm 66 is pivoted by the rotation of the shaft
64 in a counterclockwise direction. In other words,
during the movement of the carrier 70 along the rod 64
with its-lower end sliding in contact with any one of the
slopes 58b in the drum, a free end of the arm 66 slides
over a corresponding one of the projections of the tim-
ing cam69. Therefore, during the displacement of the
arm 72 in the vertical direction, the arm 72 is disen-
gaged from the cam arrangement 52.

On the other hand, when the carrier 70 is in contact
with a flat edge or step 58a of the drum 58, the arm 66
is positioned in a recess defined between the two neigh-
boring projections of the timing cam 60 and, hence, the
arm 72 is held in contact with one of the cams in the
cam arrangement 52. Rigidly mounted at upper portion
of the shaft 64 is a disc plate 76 having a projection 78.
This projection 78 is pivotally connected to a bar mem-
ber 80 which extends to the bar 44¢ of the F-shaped
framework 44. A worm gear 82 is mounted on the shaft
38 and is engaged to the spur gear 54 so that the rotation
of the shaft 38 during the sewing operation is transmit-
ted through the spur gear 54 to the cam arrangement 52.

The operation of the needle actuating mechanism is
described hereinbelow.

Upon one rotation of the shaft 38, the needle 10 un-
dergoes one reciprocation. Also the rotation of the shaft
38 causgs the rotation of the cam arrangement 52
through the engagement between the worm gear 82 and
the spur gear 54. The rotation of the cam arrangement
52 causes a jogging movement of the cam follower 72
by following projection lobes or recessed stations and,
thus, the projection 78 is jogged accordingly. This jog-
ging movement is transmitted to the F-shaped frame-’
work 44 through the bar member 80 to swing the needle
16 laterally. Thus, the zig-zag sewing can be effected
according to ¢ pattern determined by the selected cam
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in the cam arrangement 52 to which the arm 72-is then.

engaged. When it is necessary to change the cam, that

is, to change the level of the arm 72, the motor 62 is’

turned on by a suitable switch means such as the one
electrically coupled to the buttons 142 to 144 in a man-

- ner as will be described in detail later with reference to

FIG. 6. When the motor 62 is so turned on, the shaft 56
is rotated to rotate the drum 58 and the timing cam 60.
The rotation of the timing cam 60 causes the arm 66 to
jog accordingly while the rotation of the drum 58

moves the cam follower 72 up or down together with.

the carrier 70 along the shaft 64. Since the vertical
displacement of the cam follower 72 is caried out during
the movement of the arm 66 over the pro;ectmg portion
of the timing cam 60, the cam follower 72 is held clear
of the cam arrangement 52.

Cloth Moving Mechanism

A rack member 90 having a pair of saw tooth edges

92g.and 92b and an elongated bar portion 90z is mov-
ably accommodated in the bed 2 of the sewing machine
1. An L-shape block 96 journalled to the frame of the
sewing machine has one end. portion held in contact
with one side edge of the bar portion 90a while the
other end portion thereof is held in contact with a disc
98 which is eccentrically rigidly mounted on the shaft
36. The L-shaped block 96 is normally biased in one
direction by a spring 100 with said other end portion
thereof held in contact with the disc 98. Upon rotation
of the shaft 36, the L-shaped block 96 is rocked to pro-
vide a lateral movement force to the rack member 90 in
a direction as indicated by the arrow Al:in FIG. 3.
An elongated seesaw plate 102 pivotally supported at
its substantially intermediate portion by a pin is pro-
vided adjacent the L-shaped block 96. This plate 102
has one end overlaying and engaged to a peripheral face
of a disc 104 which is eccentrically rigidly mounted on
the shaft 36. The other end portion of the plate 102 is

hingedly connected to one end of an arm 106. The other
end of the arm 106 is also hinged to a bar 108 which-

extends from a cubic block 110 slidably accommodated
in a casing 112 of a substantially U-shaped cross section.
The end of the bar portion 90a of the rack member 90
remote from the saw tooth edges 92a and 924 is hinged
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to one end of an arm 114 while the other end of the arm -

114 is also hinged to the bar 108. In this construction,

_during the rotation of the shaft 36, the plate 102 under- :

goes a seesaw motion to move the bar 108 vertically in
a direction as indicated by the arrow A2 in FIG. 3.
When the groove in the casing 112 is vertically ori-

ented such as shown in FIG. 3; the bai 108 vertically .

moves as the cubic block 110 reciprocates in the groove
of the casing 112. In this case, the rack.member 90 is
moved only in a vertical direction A2. Therefore, the
cloth. positioned above the saw tooth edges is held
standstill. When the groove in the casing 112 is slanted

in one direction as a result of rotation of a shaft 116

connected to the casing 112.in a direction as indicated
by an arrow A3, the cubic block 110 reciprocates ac-
cordingly along the groove in the casing 112. In this
- case, the rack member 90 undergoes such a motion that
an end portion of the bar portion 90z of the rack mem-

ber 90 adjacent the toothed edges 92a and 92b describes

an- oval orbit in a counterclockwise direction, when
viewed from the right-hand end, whereby the cloth is

advanced. The pitch of advance is controlled by the
setting of the sewing pitch control dial 20 which deter--

mines_the angle through which the casing 112 reclpro-': '
catingly rotates together with the shaft 116. . e

On the other hand,'when the groove in the casing 112
is slanted in the other direction as a result of rotation of :

+ the.shaft 116:in a direction as-indicated:by the arrow

A4, the cubic block 110 reciprocates accordingly along *
the groove for causing the rack member 90.to move
following a similar oval orbit in'a clockwise direction
when view from-the right-hand end. In this. case; the
cloth is retreated. The manner in which the rotation of

the shaft 116 is controlled is described hereinbelow. . -

An elongated plate 120 is rigidly connected to the end

of .the shaft 116 remote from the casing 112. One end
portion 120a of the plate 120 is pivotally connected to a
plate 122, so that the plate 122 moves laterally-as a result

of rotation of the plate 120. The other end portion of the "

plate 120 is pivotally connected to.a-plate 124 which has
a pin projection 126 at:the end thereof remote from:the
plate 120. This pin projection 126 is engaged to an edge
of a detent recess 128 formed in a disc plate 130. The:
recess 128 as best shown in FIG. 4 has a predetermined
pattern defined by portions 1284, 1285, 128¢ and 1284..
The disc 130 is eccentrically. connected to a shaft 132
which in . turn is connected to the dial 20 described
above. Since the plate 120 is biased by a spring 136

about -the shaft 116 in a -clockwise -direction ‘when ;- =
viewed from right, the pin projection 126 is held in -

contact with an upper.edge of the detent recess 128.
When the disc 130 is held in a position as shown:in FIG.
3, the edge portion 128b of' the recess 128 is held in
contact with the pin projection 126. It is to be noted that
the engagement of the pin projection 126 at the portion
128b brings the casing 112'in a position with the:groove
thereof oriented in'a vertical direction as shown. At this
time, the dial 20 is in position with the arrow.20a held in
register with the “0” marking.-Upon rotation of the disc
130 in a direction ‘AS, the pin projection 126 comes into
contact with: the portion 1284 of'the recess 128. There-
fore, the plate 124 is:raised upwardly to allow rotation
of the shaft 116 in the direction:A3. Thus, the casing 112
is slanted to effect the orbitary movement of the rack

member 90 in such a manner as:to advance the cloth. At . '

this time, the dial 20 is-in-position with the arrow 202
held in register with one of the numeral markings.
The disc 130 is coupled with an auxiliary disc 130a
having a smaller diameter than that of the disc 130..This-
auxiliary disc 130a is also eccentrically connected to the

" shaft 132.:Provided under the auxiliary disc 1302 is an

arm 134 having one-end portion p1votally connected to. .

_the frame of .the sewing machine while the other end is.

held in contact with a platform 136 slidably mounted on
a shaft 138 extending in paraliel to the shaft 56. An.arm

140 extends from-the platform 136 with the free end

55
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thereof normally terminating adjacent and above a face
122 formed in the plate 122. Since the arm 140.is rig-
idly connected to the shaft 138, the rotation of the arm -
shaft 140 accordingly results in rotation of the arm 140.
Another arm 142 is also rigidly mourted on.the shaft -
138 at upper portion thereof. This arm-142 is held in -
contact with a hinged V-shaped block 144 which is in = -
turn held in contact with the uppermost cam 52z in the

_cam arrangement 52. The uppermost cam52a is pro-
vided for controlling the cloth movement.Th@ rotation

of the cam arrangement 52 results in a jogging motion
of the V-shaped block 144 and also the arm 142. There-
fore, the shaft 138 is rotated. This rotation of the shaft -
138 is transmitted to' the arm 140. Normally, since the

~arm 140 is frec from any element, the rotation Orjog-
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ging movement of the arm 140 is not transmitted to
further element. When the dial 20 is turned to a direc-
tion A6, however, the recess 128 is rotated to push
down the plate 124 as the pin projection 126 slides along
the portion 128c. Therefore, the plate 122 is forcibly
pushed to a direction A7. The further rotation of the
dial 20 in the direction A6 pushes down the arm 134 by
the auxiliary disc 130g, so that the platform 136 is
pushed down to lower the arm 140. Thereafter, the pin
projection 126 slides into the portion 1284 to substan-
tially raise the plate 124 for moving the plate 122
towards the direction A8. As a consequence, the face
1224 of the plate 122 comes into contact with the free
end of the arm 140. It is to be noted that this is effected
as the dial 20 is brought to a position with the arrow 20z
registered with the “S” marking. The establishment of
such connection between the arm 140 and the face 1224
transmits the jogging movment of the arm 140 through
the plates 122 and 120 to the shaft 116, so that the casing
112 is slanted in the direction A3 or A4 with respect to
the jogging of the arm 140. Thus, the movement of the
cloth is varied.

Referring to FIG. 5, there is shown one example of
the cloth moving cam 52z having a most projecting
portion 53a, normal level portion 53b and a recessed
portion 53c. When the V-shaped block 144 slides over
the projecting portion 53, the shaft 116 is turned to the
direction A4 to retreat the cloth. When the V-shaped
block 144 slides over the normal level portion 535, the
shaft 116 is held in such a position as to maintain the
casing 112 vertically as shown in FIG. 3, and when the
V-shaped block 144 slides over the recessed portion 53c,
the shaft 116 is turned to the direction A3 for advancing
the cloth.

An elongated plate 150 is pivotally supported by a pin
152 with upper end thereof held in contact with a cam
154 positioned under the timing cam 60 and rigidly
mounted on the shaft 56. The other end of the plate 150
is provided with a pin projection 156 which is slidably
accommodated in an elongated groove 1225 formed in
the plate 122. A spring 158 is provided for urging the
upper end of the plate 150 to the cam 154. Since the
biasing force of the spring 158 is larger than that of the
spring 136, the movement of the plate 122 particularly
in the direction A8 is restricted by the plate 150. In
other words, the pin projection 156 limits the lateral
movement of the plate 122 within a distance defined by
the effective length of the groove 1225 between the pin
projection 156 and the left end of the groove 1225. For
example, when carrying out a straight stitch, the upper
end of the plate 150 will be held in contact with the
most projecting portion of the cam 154 so that the effec-
tive length of the groove 1225 between the pin projec-
tion 156 and the left end of the groove 1226 will be
considerably large. Thus, upon rotation of the dial 20 to
a large numbered position, the shaft 116 can be turned
to the direction A3 through a large angle. In other
words, stitching is effected at an interval of a relatively
large pitch while the cloth is advanced. By all means, it
is possible to advance the cloth with a small pitch for
this straight stitch by simply turning the dial 20 to a
smaller number. On the other hand, when carrying out
a button hole stitch, it is necessary to stitch the same
place repeatedly. In this case, the upper end of the plate
150 will be held in contact with the most detent portion
of the cam 154 so that the effective length of the groove
1225 between the pin projection 156 and the left end of
the groove 1226 will be zero. Therefore, the plate 122
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8
will not be moved to the direction A8 so as to incline
the casing 112 in the direction A3, regardless of turning
of the dial 20.

The button 22 is positioned adjacent the upper end of
the plate 120 for allowing, when the button 22 is
pushed, the shaft 116 to rotate in the direction A4. Thus,
the retreat movement of the cloth can be effected dur-

“ing the pushing of the button 22.

Referring to FIG. 6, there is shown a block diagram
of a control circuit for controlling the mechanism de-
scribed above. The control circuit includes a switching
circuit 160 which produces a binary coded decimal
(BCD) signal upon receipt of high level signal from one
of the push button switches 14a to 14/ described above.
For example, when the first button switch 14« is turned
on, BCD signal indicative of ““1” is produced from the
switch circuit 160. Similarly, when the second button
switch 144 is turned on, BCD signal indicative of “2” is
produced, and so on. Such BCD signal from the circuit
160 is applied to a comparator 162 in which the BCD
signal is compared with a similar BCD signal from an
up-down counter 164. The up-down counter 164 counts
up or down each time a pulse signal is applied thereto
from a pulse generator 166. The pulse generator 166 is
constituted by a reed switch 168 (FIG. 3) positioned
closely adjacent the arm 66. The reed switch 168 is
turned on when the arm 66 is pushed in a counterclock-
wise direction by the contact between the arm 66 and
the projecting portion of the timing cam 60. Since the
projecting portion of the timing cam 60 pushes the arm
66 each time the arm 72 is shifted one step higher or
lower from the present position, the pulse from the
pulse generator 166 indicates a step change in the cam
selection. Therefore, the up-down counter 164 pro-
duces the BCD signal indicative of the position of the
arm 72 with respect to the cam arrangement 52. For
example, when the arm 72 is positioned in alignment
with the uppermost cam, the up-down counter 164
produces the BCD signal indicative of “1”, Thereafter,
if the arm 72 is moved to the second cam from the
uppermost one, the pulse generator 166 generates a
pulse to count up the contents of the counter 164 from
“1” to “2”, Therefore, at the moment when the arm 72
is positioned in alignment with the second cam from the
uppermost one, the up-down counter 164 produces the
BCD signal indicative of “2”. Whether the pulse from
the pulse generator 166 is to be counted up or down in
the counter 164 is determined by a signal obtained from
a motor control 168. When the motor control 168 con-
trols the motor 62 to rotate in one direction, counting
up is effected in the counter 164. On the other hand,
when the motor control 168 controls the motor 62 to
rotate in the other direction, counting down is effected
in the counter 164. The difference in value in the BCD
signal between that from the switch circuit 160 and that
from the up-down counter 164 is applied to the motor
control 168. When the difference is positive, that is,
when the BCD signal from the switch circuit 160 is
larger than that from the up-down counter 164, the
motor control 168 controls the motor 62 to rotate in said
one direction. On the other hand, when the difference is
negative, that is, when the BCD signal from the switch
circuit 160 is smaller than that from the up-down
counter 164, the motor control 168 controls the motor
62 to rotate in said other direction. By all means, when
the BCD signals from the switch circuit 160 and from
the up-down counter are equal, the comparator 162
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produces zero level signal-to mamtam the motor 168 in
an inoperative condition. ‘

After the motor control 168 is actuated to position the
arm 72 to such fequired position ‘as selected by.the
pushing of one of the button switches 14a to 144, the
up-down counter 164 prodices the BCD signal indica-
tive of the position of the arm 72. This BCD signal from
the up-down counter 164 is applied to a decoder 170
having eight output terminals T1 to T8. For example,
when the BCD signal from the up-down counter 164 is
indicative of numeral “3”, a high level signal is pro-
duced from the terminal T3 of the decoder 170. In gen-
eral, the decoder 170 produces a high level signal from
one of the terminals T1 to T8 which corresponds to the
BCD signal obtained from the up-down counter 164.

The output terminals T1 to T8 are, respectively, con-
nected through inverters N1 to N8 to-light emitting
diodes D1 to D8. Each of the diodes D1 to D8 is in turn
connected through a suitable resistor to a common
source of electric power +V. It is to be noted that the
diodes D1 to D8 correspond to the indication lamps 184
to 184, respectively, shown in FIG. 2.

In addition to above, the output terminals T1 to T8
are also connected, respectively, to lines X1 to X8
which are aligned in a column. These lines X1 to X8
constitute a network presented in a form of matrix to-
gether with four lines Y1 to Y4 which are aligned in a
row. A diode is connected at the intersection between
the lines X1 and Y3 in a forward biased direction from
the line X1 to the line Y3. In a similar manner, a diode
is connected at the intersections between the lines X1
and Y4, lines X2 and Y1, lines X3 and Y1, lines X4 and
Y1, lines X5 and Y3, lines X6 and Y2, lines X6 and Y3,
lines X7 and Y3, and lines X8 and Y3. The matrix circuit
further includes another line X9 in the column which is
connected to the line Y1. A diode is further provided at

the intersections between the lines X9 and Y2, lines X9

and Y3, and lines X9 and Y4. The lines Y1 to Y4 are
connected, respectively, to one input of NAND gates
G1 to G4 and, in turn, to light emitting diodes D9 to
Di12. Each of the diodes D9 to- D12 is connected
through a suitable resistor to the common source of
electric power +V. It is to be noted that these diodes
D9 to D12 correspond to the indication lamps 242 to
24d, respectively, shown in FIG. 2. The other input of
each NAND gate is connected to a terminal Tx which
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is normally held high during the time the control circuit .

is turned on. When it is not required to adjust pitch of
the stitches, a low level signal is applied to terminal Tx
to prohibit the actuation of diodes D9-D12. The opera-
tion of the control circuit is described hereinbelow.

Assuming that the arm 72 is now in ¢engagement with
the third cam from the uppermost cam in the cam ar-
rangement 52, the up-down counter 164 produces BCD
signal indicative of *“3”, thus the decoder 170 produces
a high level signal from the terminal T3. This high level
signal is applied to the inverter N3 so that the light
emitting diode D3 can be lit. In addition, the high level
signal from the terminal T3 is also applied to the line X3
for applying the high level signal to the line Y1 and also
through the line X9 to the lines Y2, Y3 and Y4. There-
fore, the NAND gates G1 to G4 are actuated to light all
the diodes D9 to D12,

In the above described case, it is indicated that, for
sewing a given pattern of stitches represented by the
third cam, the pitch control dial 20 may be adjusted to
any desired position shown by the numerical markings
“0” to “4”,
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In the next step,.if the seventh button 14¢ from the
top is pushed, the switch circuit 160 produces a BCD
signal indicative of a numeral “7”, This BCD signal of
“7” is compared with the BCD signal from the up-down
counter 164. Since the arm 72 is now in contact with the
third cam as described above, the counter 164 provides
BCD signal of “3” to the comparator 162. The result of
the comparison is that the BCD signal from the switch
circuit 160 is greater by “4” than the BCD signal from
the counter 164. Therefore, the motor control 168 actu-
ates the motor-62 to revolute in one direction to lower
the level of the arm 72. During the descent of the arm
72, the pulse is applied to the counter 164 to count up
the number until the number coincides with the number
from the switch circuit 160, that is, “7”.- When the num-
ber from the counter 164 coincides with the number
from the switch circuit 160, the motor control 168 stops
the motor 62 to complete the step. Therefore, the de-
coder 170 produces a high level signal from the terminal
T7 for illuminating the diode D7 and for illuminating
the diode D11. In this case, it is indicated that, for sew-
ing of a given pattern of stitches represented by the
seventh cam, the pitch control dial 20 should be ad-
justed to any one of the positions shown by the numeri-
cal markmgs “1” to “2.5”.

It is to be noted that this indication of pxtch range
does not mean that the sewing machine 1 only operates
within said range, but means that the pattern of a rea-
sonable shape can be obtained when the dial 20 is so
turned as to bring the index arrow 20« in register with
the numerical markings ranging from “1” to. “2.5”,

1t is also to be noted that during the actuation of the
motor 62, the content of the counter 164 is sequentially
counted up from “3” to *“7” so that the output from the
decoder 170 can produce a high level signal sequentially
from the terminal T3 to the terminal T7.

It is further to be noted that the diodes employed in
the matrix circuit can be distributed in other crossing
points than the points described above for changing the
combination of lighting the light emitting diodes D9 to
D12 in the consideration of the type and/or number of
cams employed in the cam arrangement 52.

Since the sewing machine according to the present
invention indicates the available range for the pitch of
switches, the operator can easily reproduce. the stitch
pattern by turning the dial 20 to bring the index arrow
20a in register with a numerical marking in the indi-
cated range.

. Although the present invention has been fully de-
scribed by way of examples with reference to the ac-
companying drawings, it is to be noted that various
changes and modifications are apparent to those skilled
in- the art. For example, the number of the indication
lamps 24a to 244, that is, the number of the light emit-
ting diodes D9 to D12 can be varied to any desired
number. Moreover, the pattern information carrying
means which has been described as been constituted by
cam arrangement can be constituted by electric mem-
ory device using a micro-computer in which an address
circuit in the memory device may be so arranged as to
produce coded signal corresponding to the selected
button switch. In this case, such coded signal can be
used for lighting the required light emitting diodes for
the indication of the available range of the pitch. There-
fore, such changes and modifications, unless they depart
from the true scope of the present invention, should be
construed as included therein.

What is claimed is:
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1. A sewing machine having a thread carrying needle
which is reciprocated in an axial direction thereof and is
jogged in a lateral direction, a cloth advancing mecha-
nism for advancing a cloth in a direction perpendicular
to the lateral direction at a predetermined pitch after
every one stitch for forming a predetermined pattern of
stitches, said sewing machine comprising:

a plurality of individual pattern information carrying
means each provided for controlling the lateral
movement of the thread carrying needle;

means for selecting any one of said pattern informa-
tion carrying means;

means for producing a selected signal having a value
indicative of the selected pattern information car-
rying means;

means for adjusting the pitch of cloth advance;

a plurality of illumination elements aligned along the
pitch adjusting means; and

circuit means connected between the signal produc-
ing means and the illumination elements for light-
ing at least one predetermined illumination element
upon receipt of the selected signal, said lighted
illumination element indicating an available range
of the pitch for the selected pattern information
carrying means;

some of the possible values of said selection signal
lighting more than one of said predetermined illum-
ination-elements.

2. A sewing machine as claimed in claim 1, wherein
said individual pattern information carrying means is a
cam.

3. A sewing machine as claimed in claim 2, wherein
said signal producing means includes a decoder element
having a plurality of output terminals, the number of
said output terminals corresponding to the number of
the cams, for producing a signal from a termmal corre-
sponding to the selected cam.

4. A sewing machine as claimed in claim 1, wherem
said illumination elements are light emitting diodes.

5. A sewing machine as claimed in claim 1, wherein
said pitch adjusting means is presented in a form of dial.

6. A sewing machine as claimed in claim 5, wherein
said plurality of illumination elements are aligned in a
form of arc concentrically around the dial.

7. The sewing machine of claim 3, wherein said cir-
cuit means comprises an M X N diode switching matrix,
said matrix having M row lines corresponding to the
number of said illumination elements and N column
lines corresponding to the number of said individual
pattern information carrying means, and a plurality of
diodes, each of said plurality of diodes connecting a
column line corresponding to an individual pattern to
one of said illumination elements which corresponds to
an available range of the pitch for that individual pat-
tern.

8. A sewing machine having a thread carrying needle
which is reciprocated in an axial direction thereof and is
jogged in a lateral direction, a cloth advancing mecha-
nism for advancing a cloth in a direction perpendicular
to the lateral direction at a predetermined pitch after
every one stitch sewing machine comprising:
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a plurality of individual pattern information carrying
means each provided for controlling the lateral
movement of the thread carrying needle;

means for selecting any one of said pattern informa-

tion carrying means;

means for producing a selected signal having a value

indicative of the selected pattern information car-
rying means;

means for adjusting the pitch of cloth advance;

a plurality of illumination elements aligned along the

pitch adjusting means; and

circuit means connected between the signal produc-

ing means and the illumination elements for light-
ing at least one predetermined illumination element
upon receipt of the selected signal, said circuit
means including an M XN diode switching matrix,
said matrix having M row lines corresponding to
the number of said illumination elements and N
column lines corresponding to the number of said
individual pattern information carrying means, and
a plurality of diodes, each of said plurality of diodes
connecting a column line corresponding to an indi-
vidual pattern to one of said illumination elements
which corresponds to an available range of the
pitch for that individual pattern said illumination
elements indicating an available range of the pitch
for the selected pattern information carrying means.

9. A sewing machine having a thread carrying needle
which is reciprocated in an axial direction thereof and is
jogged in a lateral direction, a cloth advancing mecha-
nism for advancing a cloth in a direction perpendicular
to the lateral direction at a predetermined pitch after
every one stitch for forming a predetermined pattern of
stitches, said sewing machine comprising:

a plurality of stitch pattern cams, each providing

information indicative of a particular stitch pattern;

a cam follower for reading the stitch pattern informa-

tion from said cam;

means for selecting a desired cam from said plurality

of stitch pattern cams;

motor driving means for moving said means for se-

lecting to move said cam follower to the desired
cam;

means for sensing the position of said cam follower

and producing a desired pattern output signal rep-
resentative of this position; and

means responsive to said desired pattern output signal

for indicating the available range of pitch for said
desired cam.

10. The sewing machine of claim 9, further compris-
ing:

means for inhibiting the operation of said means for

indicating to prevent the display of information
relating to the available range of pitch of said de-
sired cam.

11. The sewing machine of claim 9, wherein said
means for indicating provides a range of pitch for said
desired cam independently from the relative location of
said desired cam in relation to the others of said plural-

ity of stitch pattern cams.
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